11 (Failure Mode and Effects
Analysis (FMEA)

(Failure Mode and Effects Analysis)
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(Failure Mode and Effects Analysis)

(Failure Mode and Effects Analysis)
, (1 , ) 1

(Failure  Mode)
(Failure Mechanism) (Failure
Effects)
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Level Analysis)

(Part Level Analysis)

Failure

Effects

System

Performance

(Functional



(Top-Down Approach)

2121 Functional Level Analysis

(Top-Down Approach)

(Bottom-Up Approach)

(Bottom-Up Approach)

(Part Level Analysis)
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2.1.2.2 Part Level Analysis

(Hardware - List)

3
4,
L (Failure on  Demand)
2. (Standby Failure)
(Standby)

3. (Operation Failure)
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4.0
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10

(Criticality Analysis)

(Criticality Analysis)

(FMEA Table)

(Functional Mode and Effects Criticality Analysis)

2.3



2.3

1- catastrophic

1

2- critical
1
1
3- marginal
1
4- negligible
(likely) A
(unlikely) B
(extremely unlikely)
(rare)
16
3 (Critical Systems Areas) 1

(Negligible Systems Areas)

>102
> (4
> 10

< 10'6

2.2
16
(Important System Areas)
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D C B A
Rare Extremely unlikely Unlikely Likely

Likelihood of Postulated basis event

2.2

214 (Failure Mode and
Effects Analysis (FMEA)

(Fallure Mode and Effects Analysis
FMEA)
(Preventive approach)
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2141 (Design
Failure Mode and Effects Analysis : DFMEA)

DFMEA

2.14.2 (Process
Failure Mode and Effects Analysis : PFMEA)

215 7
(Design Failure Mode and Effects Analysis : DFMEA)
(Process Failure Mode and Effects Analysis :
PFMEA) 7
1
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(Top-Down Analysis)

(Bottom-Up Analysis) ,

(Component Analysis)
(Component
Specification)
(Functional  Analysis)

(Product Specifications)
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8 ! (P = Probability)
100%

10, (= Severity)
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2 (D = Detect)
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2.2 (Fault Tree Analysis) (Ernest J. Henley, John p. Bentley,
John . Priest)

(FMEA)
FMEA 1
!
FMEA
(Fault Tree Analysis 1FTA)
FMEA  FTA FMEA
FTA (Top Down Approach)
(Logic Gate) FTA
FTA
FTA FMEA
221 ,
FTA HA Watson  Bell Telephone Laboratories 1962
Minute-man Launch Control System North American Space Industrial FTA
FTA FTA

J.B. Fussel FTA
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FTA

2.2.2

FTA ,

"and-gate”  “or-gate’

0 (Or-gate)

(And-gate)

2.3
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and-gate

FMEA
FMEA

2.5
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FTA

2.3 The Seven New Tools (William J. Kolarik)

3

FMEA

FTA

FTA

FTA

(Risk Priority Numbers 1RPN)

seven tools

FTA
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[ffiti nr im- 1"
7 seven tools seven new tools
. 252
7 new tools
i
2
231 seven new tools

L Affinity Diagram

2. Relations Diagram -

3. Systematic Diagram -

4. Matrix Diagram  Quality Table -

5. Matrix Data Analysis - Matrix Diagram
6. Process Decision Program Chart (PDPC) -

7. Arrow Diagram -

2311 (Affinity Diagram)

(brainstorming)
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2312 (Relations Diagram)

Affinity
Diagram

2313 (Systematic or Tree Diagram)

2.3.14 (Matrix Diagram)
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2.3.1.5 (Matrix - Data Analysis)
2.3.16 (Process Decision Program Chart . PDPC)
PDPC
( flow chart
)
2137 ? (Arrow Diagram)
Arrow Diagram PERT/CPM

Arrow Diagram
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